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A New Fibrinogen Receptor Motif
The RGD tripeptide motif is well known to bind to the platelet gpIIbIIIa fibrinogen receptor
and has been the basis for the design of a large number of novel non-peptidic inhibitors. Using
combinatorial chemistry, a novel motif of unnatural amino acids has been discovered (D.S.
Thorpe et al., Biochem. Biophys. Res. Commun., 256, (1999), 537-541).
Having demonstrated that a bead-based library of pentapeptides of the structure YXXDV
(where X is one of 19 L-amino acids) could be used to reveal the RGD motif through the
staining of beads containing active sequences, the project moved on to explore unnatural
peptide sequences. Using 18 D-amino acids plus glycine to generate an on-bead library of
pentapeptides, the motif p(f/y)l (1) was identified. The most active compound detected had an
IC50 value of 14 µM.
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Intriguingly these compounds lacked the carboxylic acid of the RGD sequence that is
presumed to bind calcium, and molecular modelling was employed to suggest a mode of
molecular recognition. A reversed binding mechanism often observed with D-amino acid
mimics was seen, and the model also proposed that π-electrons substituted for the carboxylic
acid of RGD. This library discovery offers a number of new opportunities for the design and
synthesis of novel integrin inhibitors.
--------------------------------------------------------------------------------------------------------------
Novel screening methodology
A novel screening method for combinatorial libraries has been employed in the detection of
pentapeptides that bind weakly to tryptophan (N. Sugimoto et al., JCS Chem. Commun.,
(1999), 677-678). The new method used the very high affinity between avidin and biotin (Ka =
1015 M-1) by initially tethering tryptophan to biotin through a hydrophilic linker. The first step
of a two step screening process involved incubation of the biotinylated tryptophan with beads
containing around 2.5 million different pentapeptide sequences constructed from a set of 19
amino acids.
The second step was incubation of the beads with fluorescein labelled streptavidin. Only those
beads that contain peptide sequences that have already bound tryptophan will have biotin
exposed available to bind to streptavidin. By pouring the beads onto a plate and examining
under UV light, beads which contain the avidin-biotin complex were detected by their
fluorescence and were selected for peptide sequencing. From the beads isolated, peptide
sequencing revealed the consensus sequences Tyr/His-Gly-Gly-Tyr and His-Pro-Gly-His.
--------------------------------------------------------------------------------------------------------------
A protease inhibitor library
The flagellated protozoan Trypanosoma cruzi is the causative agent of Chagas disease, a
debilitating and incurable illness prevalent in Latin America. As the parasite needs to access a
broad range of tissue types by penetration through the fibrous extracellular matrix it has been
postulated that specific proteases are expressed to aid this process. Indeed a 80 kDa protease
has been identified, and a recent publication describes the use of combinatorial chemistry in
identifying new inhibitors of this protease (S. Vendeville et al., Chem. Pharm. Bull.,
(1999),47, 194-198).
Two orthoganol, self-deciphering peptide libraries each of 15625 tripeptides in 125 mixtures
were synthesised on solid-phase from 23 D-amino acids and 2 non-chiral amino acids.
Following HF catalysed cleavage from the solid support, and purification and analysis, the
highest level of protease inhibition observed originated from a cleavage by-product. H-Ipe-D-
Tic-D-Glu(S-paratolyl)-OH (2).
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This compound has an IC50 value of 12 µM and introduces a new class of structures for
further investigation of the role of this protease in the biology of T. Cruzi. The compound and
close analogues are being studied for their selectivity over other prolyl endopeptidases.
